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Familial tumoral calcinosis
Discussion
Familial tumoral calcinosis (FTC) is a rare autosomal recessive disease characterized by progressive deposition of periarticular calcifications [1, 2] . It can be divided into hyperphosphatemic and normophosphatemic types depending on the serum phosphate level [3] . In the hyperphosphatemic type, the GALNT3 gene, which codes for a glycosyltransferase and FGF23 gene that codes for a phosphaturic protein, have been identified as the cause of phosphate dysregulation [3, 4] . In the less common normophosphatemic type, SAMD9 gene mutation causes dysregulation of endothelial cell and fibroblast function. A positive family history is present in 30-40 % of patients while the rest are sporadic [4] . FTC is most common in patients of African decent [1] . Typically, patients present in the first two decades of life with solitary or multiple painless periarticular "tumors" that reduce range of motion in the involved joints [2] . The periarticular swelling is painless unless there is nerve impingement. The overlying skin is usually intact. Occasionally, soft tissue ulceration with extrusion of chalky white material can be seen.
Radiographically, lobulated, variably calcified, juxtaarticular masses in bursal distribution can be seen (Figs. 1, 2 and 3a). Extensor surfaces are commonly involved, with descending frequency of distribution at hip, elbow, shoulder, foot, and wrist. Less commonly, they happen in extraarticular regions without naturally occurring bursa including scalp, larynx, spine, and sacrum, where there is synovial metaplasia forming bursa-like structures in response to trauma [2, 5] . Sedimentation sign, which represents fluid-fluid levels caused by calcium layering, is classical [6] (Fig. 3b,c) . Although the sedimentation sign is usually best appreciated in cross-sectional imaging, sometimes it can be evident only in ultrasound [7] . On CT imaging, lobulated cystic calcification that communicates with the bursa can be demonstrated. The appearance of homogeneity suggests a reduced metabolic activity and lower likelihood of growth [8, 9] . There should not be any erosion or destruction of adjacent bones. On MRI, FTC has a variegated appearance [2, 10] . In T1W images, the calcification is low in signal. In T2W sequence, the calcification can either be diffusely hypointense, or with hyperintense nodular pattern with alternating areas of high signal and signal void [2] .
The diagnosis of FTC is one of exclusion. Apart from the periarticular masses, the clinical history of the patient is unremarkable. Family history can be present. Regarding the laboratory result, phosphate and 1,25-dihydroxy-vitamin D levels elevate occasionally, while calcium, parathyroid hormone, glomerular filtration, and antibodies level, should be normal [2] .
Apart from FTC, other causes of periarticular calcification can be divided into metastatic calcification and dystrophic calcification. Concerning the periarticular calcification, there is no radiological or histological difference between them and FTC. The way to differentiate these mimics from FTC is by clinical history, serum chemistry levels, and imaging findings at other body parts [2] . Metastatic calcification usually results in generalized calcium deposition in normal tissues. It is associated with abnormal calcium and/or phosphate levels [2] . The most common cause is chronic renal failure, in which history and serum chemistry are essential for diagnosis. Features of renal osteodystrophy in the rest of the body (e.g. rugger-jersey spine) are useful. In contrast, dystrophic calcification is caused by calcium deposition in abnormal tissues. The most common cause is connective tissue diseases, followed by neoplastic and degenerative diseases. The serum chemistry levels in those patients are normal [2] . Fig. 1 Right wrist radiographs taken on presentation. a AP and b lateral view show lobulated calcified periarticular lesions around the right distal ulna (white arrowheads). There is no associated bone destruction or erosion Fig. 2 Right wrist AP radiograph taken 10 days following initial presentation shows a rapid change in the appearance of the lesions
